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Description 



Device for Error Detection and Locking 
of Power Breakers 

Background of Invention 
[0001] i. Field of the Invention. 

[0002] The invention relates to a device for error detection and 
mutual locking of at least two power breakers that se- 
quentially connect motors to a converter. 

[0003] 2. Description of the Related Art. 

[0004] | n practice (Fig. 2), several motors 4 are often alternat- 
ingly operated on a single power amplifier 1 to which the 
motors 4 are connected by means of motor leads 2. 
Switching of the motor leads 2 is realized, for example, by 
a relay or contactors 3. When controlling these switches, 
for example, the coil 5 of a contactor 3, it must be pre- 
vented that due to an error two motors 4 start up simulta- 
neously. Such an error can be caused, for example, by 
sticking of the contactors of a motor. The conventional 



solution resides in a locking device within the control cir- 
cuit of the contactors 3. Each contactor 3 is provided with 
additional break contacts 7 that, when the contactor 3 is 
switched on, interrupts the current supply to the other 
contactor coils. As a result of the additional contacts and 
of the external wiring, this known device is constructively 
very complex. 
Summary of Invention 

[0005] it is an object of the present invention to configure the 

device of the aforementioned kind such that an error de- 
tection is ensured without requiring any additional wiring 
expenditure. 

[0006] | n accordance with the present invention, this is achieved 
in that the converter sends the switching signals to the 
contactors and in that the converter, prior to each switch- 
ing process, checks the switched-off state of all contac- 
tors. 

[0007] The device according to the invention does not require 
any additional auxiliary contacts and external wiring. 
Alone by means of the sensory device provided within the 
convenor, the convenor diagnoses the occurring errors of 
the switches. In this way, simultaneous start-up of two or 
more motors is prevented without constructive expendi- 



ture. 

Brief Description of Drawings 

[0008] pig. 1 is a circuit diagram of the device according to the 
invention. 

[0009] pig. 2 is a circuit diagram of a device according to the 
prior art. 
Detailed Description 

[0010] The device according to Fig. 1 has a converter that can be 
a frequency converter or a servo converter. By means of 
the converter, three motors 4 are alternatingly switched in 
the illustrated embodiment. Depending on the application, 
only two motors or more than three motors can be 
switched also by a single converter 1. 

[0011] jhe motors 4 are connected by means of motor leads 2 to 
the converter 1 via switches 3 that can be contactors, re- 
lays or other power breakers. The switches 3 each have a 
switching element 5; in the illustrated embodiment, the 
switching element is a coil. Each switching element 5 is 
connected by means of a signal lead 6 to the converter 1. 
In deviation from the illustrated embodiment, the signal 
leads 6 can also be connected to an external switching 
device that, in turn, is connected to the converter 1 and 



receives from the converter 1 the corresponding signals to 
be supplied to the switching elements 5. 

[0012] | n the illustrated embodiment, all three switches 3 are 
open. When a switch 3 of one of the motors 4 is to be 
closed, the corresponding switching signal is sent by the 
converter 1 via the corresponding signal lead 6. 

[0013] p r j or to this, the converter 1 checks whether all three 

switches 3 are open. This check is carried out by means of 
a sensory device provided within the converter 1. For this 
purpose, the converter 1 tries, for example, to impress a 
certain electric current onto the motor leads 2. When this 
is successful, a reliable indicator is present that at least 
one of the switches 3 is closed. The converter 1 then 
switches off its output stage and signals a disturbance. In 
this way it is reliably prevented that as a result of a 
switching error at the same time two or more motors can 
start up ("locking"). In general, the converter 1 will send a 
disturbance signal when one of the switches 3 is in a dif- 
ferent switching state than that preset by the switching 
signals. 

[0014] | n order to prevent a destruction of the motors 4 by the 
check that is performed, the current level is matched to 
the specifications of the motor 4 to be checked. 



[0015] The check by means of the sensory device of the converter 
1 is carried out prior to each switching step. In this way, 
the converter 1 reliably detects possible errors of the 
switches 3. 

[0016] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 
ples. 



